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JUIIUOI 06BOAHHBOHXOI npOAyKTHBWX wiac- 

tob b sohb nep*opauMH. nenk - oo«cne- 
wRHe'sKOKOMiH MaTepHana nnacTup* . Ha 
TpyOax cnycxawT nwpaBiu '.me jaKe ~ 
pu c ynnoTWTenbiwm sneMeirra»« m yc- 
TaaosneBiUfl Ha hhx nnacrupb. 3areM 
sepxHHft Topen wmw.ro ymoTHHTenbHoro 
MieneirrB rHAPaBAHMecxoro naxepa pas- 
He«a»r nanpoTKB HHmHcft rpanHKH Hittep 
nana BerepHeTMMHocTK. Amniy nnaerupH 
BWMMcnawr no MareManiiecKOft ♦opuwe. 
DpoHSBOwiT sanaxepoBxy ywioTi«Tenw«x 
sjieHeHTOB naxepa b xoimeBux yiacrxax 
nnacTupx M pacBMpeBHe jinacTupa no Bceft 
. ARKue nyreN cosAama HsCwroinoro «ibw 
* hmb b ynnoruHTenbBMX bjicnbhtbx n ax epos h 
■HemnaxepMoft bomb. Taxoe p.cnonoxe- 
BHe nnacTHpa o6ecne« B aeT coxpamiocTb. 
ero k oBcbamoh xoaohhh b MKTepBane, 
ocnaoneMHOM oT B epcTH*i«. 4 MA. 



t 



HsoepeTemte otmochtcb x He*TeA06w- 
Bameft npowaaneHMocTH , a hmchho x 
cnocooan peMowra oW ■ tono ""' ' 
xaxme hboabukh o6boahhbbixcb npoayx 
thbhux nnacTOB a bohb nspfcopaWH. 

lUsnbx. HsoepereHHB RBnaero. ofiecne- 
Meme bxohomhh MarepKana 

Ha 4HT. 1 H3o6paxcH naxep cflBoeH 
„„,» rMApaBAHiecxMfl (1IPC) c ycraHOBncK- 
Z\* nAacTupen b TpaMcnopTHOM 

noAomeHH^i «a 4«r. 2 - to ™^ T« _ 
aanaxepoBxe ero ynnoTHHrenbHUX BAeneH 
xob Ha nnacTbipe; Ha <t«r. 3 - to «. 
Sh npHxaTHH KOHueruxyMacTXOB nnacT»- 
dp k o6caAHoR xoiioHHC i Ha 4Hr. « 
rl ie. hph aaaepmenHH n P H*aTH* KOHue- 



BMX ysaCTXOB H AetopMHpOBBHHH CPBAKB - 

ro ynacrxa nnaerupx ao xacaHHB * bhjtt- 
pemieft noBepxHocTb» oOcaAHoft xoaohhh. 

CnocoS ycraHOBXH nnacTUp* b Hirrep- 
bbac He rep mcthh ho cth oocbahoh xoaoh- 
nt peanHsyeTCB CAeAynaxx 0 6pasoM. 

Ha nlAP BBAHiecxHft inaxep,, BxnwMaw- 

.icA .epXHHft I H HHKKHft 2 "ylUlOTHHTeAb"" 

me sncHeimi, HCXAy kotopumh pasMemeH 
.flH^epcHUHaAbkMA xnanaH 3, ycTanaBAH- 
VaeTCX MCTanAHHCCxHA nnacwpb 4, xo- 
Topufi *HxcHpyeTCH Ha naxepe ynopat« 5 
H 6. PaccTOHHHe nexAy ynnoTHHTenbHUMH 
aneMCHraMH 1 h 2 ycTaHaBAHBaerca b 

3BBHCHMOCTH OT A™ KM lUiaCTUPH, ^:ipe- 

fl eAeHHoro no aaBHCHMocwi, h o6ecr.eie- 
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mix nan aero saxpunm ynnoTHHrenbinx 
snemirros 1 ■ 2 KOfajesum ytacrKam 

flmiHa nnacrupa BuBnpaeTcii a coot- 
aercraaa co cne^ywucft sbbhchhoctui 



me ahmba nnacTupa, m; 

i 9 -» ArtMHa RBTepBana aerepMeTauaoc- 10 

TM oOeaffKOft KOIJOHM4, MJ 



atchhb ynnoTHHTenbHoro Bnenea- 
• • Ivi rHflpaBimiecKQro naxep a, m;- 
P .-. Auname b ngvaaJiawecxax na- 
• xepax npH npmcarHu KOHuesux 
jmacTxoa roiaCTupx,' MHa| . 

. I paCCTDXBH« QT yCTM CXBOHHJ 

• "AO Mpzaeft rpas^ou aarepBana 
BcrepmTaqtiocTK oGcaABoft xo-. 



15 



20 



B - MOffynb ynpyrocra MaTepHana 
• rpyfi, na xotopux opoksbowt- 
cx cnycx nnacTupn, MHa; 
C - oTHOBCHHe aapyjuiorq AKMeTpa - 
x BByTpeRBexy TpyO, «* xoto- 
pux ixpoaaBOAHTcjt cnycx nnacTU- 
P*l _ . ' 
|U - .xostWHwaHT Hyaccoaa Marepa- 
ana TpyO* Ha xotopux npoaaBO-. 
mrai cnyQK nnacTupfl 30 
naxep c nnacwpcM 4 cnycxaeTca^na 
xacocao-xoKnpeccopKwx TpyCax (kc no-. 
Kaiaai) » oOcaAayso xonoaay 1 x bhtcp- 
Bany 4 0 RerepHeTHYHocTH , ocnaOncHHOKy ■ 
OTsepcnixm 8, HkxrbA ynnofBUTeniauA 35 
MeMeBT 2 ycTaaaBiiHBaxrr Tax. Trobbi 
/ero aepxaaft top ex* Qun aanpoTHB aaxaeft . 
xpaaKUU HKTCpBana 1 0 , DpH stom paccro- 
a BMP Htxfff bhxbmm topaom Bepxnero yn- 
noTHHTenbHoro sneHeara I a aepxaeft 40 
rpaBKtpi aarepBana 1 0 coctbbht bcjxhw- 

Hy a, pasHyio 2 Y7j£ffi « y^TUBaiwiyiD 

yAnaaeaae HacocHo-xoxnpaccopRUx TpyC 
npn ycT ahobb nnacTbipx, CosA&xrr a n axe- 45 
pe aaCbn-oiKoe AaBneaae nop* a* a 2-3 Mlla 
. h aanaxepoBbiBaioT y ibiothbt eaue ancMea- 
tm 1 m - 2 b xpHAeattx yq a err ax ruiacTwpa 
A (<fcnr. 2) • Pobmbbidt AWeace a naxe-^ 
pe m 'pacxwpxioT * ero cnatana y idiot hm— >0 
TeiibBUMt 9JieHeHTaMf 1 m 2 cooTBeTCTBy- 
tomae xo rateable yuacrxR iinacTbipx 
(4ht« 3)# Ho cue nero oTxpusaeTca Aa<fr- 
6epeauaanbHb** xnanau 3, npejaaapHTejib- 
ko HacTpoeuKbtft Ha aanaaaoe AaaneKHe, 1 55 
h paOoiea a. uxocTbio pacampaitrr cpenwoio 
qacTi> nnacTbipa. flaaneaae a naxepe no- 
BbmatoT ao pacneTHoro P4 r c6ecne<otBaio- 
nero npMxaTHe KOKueawx yqacrxos nnac- 



Tbipn AaaneHHeM ? k$ npM 9ton cpeAuaa 
sacrb nnacTbipx b HKTepaane l c Ae^op- 
mpyeTcx pacneTHUN AaaneKueM $ z «Vj 
AO xacaioix c BHyTpeHtteA noaepxHocTbio 
o6c«AHoft xonoHHu Ana KcxnmeHHx Harpy- 
aox Ha HHTcpBan 1 0 (4Hr 9 4). B npoqec- 
ce ycTBHOBXH nnacTbipb 4 anecTe c naxe- 
poH nepeMemaeTca OTBocutejibiio Harep- 
Bana 1 0 oOcaAKoft kojiohhm aa BejutMaay 
a/2 9 ho onaroAapx sa0opy Anuui nnac- 
Tbipx n cooTBeTCTaywneft ero opaeHTauHH 

nepBA yCTBHOBKOft OTHOCHTCJIbHO HHSHCft 

rpaaHqbs aaTeps an a 1^ 9 xo^eftie ywacr- 
XH nnacTbipx \ npHxaTue x odcaAHOft xo- 
Jiouae, OyAyT naxpAHTbcx BHe MHTepBana 
1 6 aa paa'aoM pac'croxHHH a/2 ot coot- 
BeTcrxyxmnx ero rpaamt. Taxoe pacnono- 
xeaae nnacTupa odecnewr coxpajiaocib 
ero h oGcaAHoft xooxohhu b' MHTepBana, 
ocnaO/xeaBOM OTBepcTHxm. 

* o p m y n a usjoOp evaa 
CnocoO ycTanoBXH nnacTw^K i MUTep- 
aane He rep mbth quo cth o<5caAHoft xonoa- 
w, ajcnjwaiooptft cnycx aa TpyOax xwa- 
pasjxHiecKHx naxepoB c ynnoTHHTeiibBbt- 
mi BiieMearaMi m ycTaHOBneaaoro aa hhx 
nnacTwpH » s aoaxepoaxy ynnoTHHTejibHux 
aneiieHTOB naxep a b xoaaeBbix yqacrxax 
nnacrupx a pacmapeaKe nnacTupa no 
aceft Anaae nyreH cosAaaax aaCbiToworo 
AasneaHx b ynnoTauTenbiux sneMeatax 
naxepoB -a b Mexnaxepaoil soae, o t n a- 
q atoRHftc x tcm, *tro $ -c nenbio 
o6ecneqeaHji bkohomdi MaTepaana nnacTbi- 
px t nocne cnycx* nnacTupa Bepxnift to- 
peu aaxae'ro yjinoTHHTenbHoro an'exeaTa : 
rUAPaanaiecxoro naxep a paaHemaxrr hb- 
npoTHB HKXHeft rpaaaiibt. aarepBana ae« 
rep mb tm mho cth , a juiHHy ruiacTwpH bu6k- 
paur b dooTBeTCTBHa co cneAyxiKefl saaa- 

CHMOCTblO 



W^2(l,.,tX^^) f 



r«e L - AJtHaa nnacTupa. m; 

l rf - Ana Ha HHrepBana aerepMeTau- 
aocTH oOcaAKoft kojtohhw, m; 
Ana Ha ynnoTHHTenbHoro mcmcht 
' tb rHApaBJiaqecxbro naxepa. h; 
• P - Aasnenae b raApaanaiecKHx na- 
xep ax npa npaxaTHH jcoKueabix m 
ywacTxoB nnacTbipx, Mlla; 
1 - paccTORHKe ot ycTba CKBaxHHbi 
AO BepxHefl rpaHMUbi HHTepBana 
HerepHCTUMHocTH o6caAHoA xo- 
noHHbi v m; 
E - Monynb ynpyrocTH Marepnana 



cnycK ini«cmp«,Mn«| 



npoHSBOflHTo cnycit nnacTup*; 



oTHoaeaie napyw,oro w««Tp. « f " KOS ** n;HeBT DyaccoHa Marept.an, 

BHyrpeHBeMy Tpyfl, H a xoTopux Tpy8 » Ha *°topmx npoHa WAHT CH 

. 5 coyat roiacnipn, . 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 



isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

Iq is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

(i is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval /o. Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 
. , P /(l-2ji) 

is the quantity a, equal to 2 j ' taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 MPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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4 

by pressure P u where the middle portion of the patch in the interval / 0 is deformed by the 
calculated pressure P2 « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval / 0 (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval /o of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval /o, the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval / 0 at equal distances of all from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 
holes. 

Claim 

A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 

where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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[see Russian original for figure] 



[see Russian original for figure] 
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